Labour productivity and profitability in the Dutch flower trade by Dalen, J. (Jan) van & Thurik, A.R. (Roy)
Labour Productivity and Profitability in 
the Dutch Flower Trade 
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ABSTRACT. This paper makes an attempt o illustrate the 
use of econometric models as frame of reference for diagnos- 
ing small firm performance. For this purpose, two models are 
developed explaining differences in labour productivity and 
profitability among Dutch flower exporters. In addition, we 
show how these models can be used for inter-firm perform- 
ance comparisons. 
1. Introduction 
The exporting flower trade is the forerunner of 
Dutch exporting industries. According to Jacobs 
(1990) in his application of Porter's (1990) 
analysis of the competitive advantage of nations, 
the Dutch cut-flower and potted plant industries 
occupy position one and four, respecively, in the 
top-10 of the most competitive industries in the 
Netherlands. Equally remarkable is the expansive 
growth of flower exports reaching an average 
annual rate of 10% during the last decade. 
Especially export to the Far East is rapidly 
growing at an average rate of 15% per annum. By 
way of contrast, it is noted that the exporting 
flower trade is a typical small business sector. 
Over 80% of flower traders employ 10 persons or 
less, whereas only a few traders employ 50 
persons or more. 
In the present study, two models are presented 
to describe labour productivity and profitability of 
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Dutch flower exporters. The models allow us to 
determine the impact of firm specific charac- 
teristics on the height of the two performance 
measures. In particular, labour productivity is 
supposed to depend on scale, type of customers 
served, means of transportation, labour quality, 
etc. Similarly, profitability is expected to be 
influenced by export regions, assortment composi- 
tion, buyer types, and other elements of the service 
package. The reason for considering these two 
features of the flower trade is three-fold. First, a 
considerable share of economic literature deals 
with matters of productivity and profitability, t 
Second, these performance measures have been 
given a lot of attention in studies on retailing, 
which is closely related to wholesaling if it comes 
to the nature of the production processes: both 
retailing and wholesaling provide a service capac- 
ity for the benefit of buyers. 2 The third reason for 
studying productivity and profitability is their 
practical use to people working in the area, who 
often use these measures to determine firm 
performance. The results of our analysis can be 
used to improve traditional methods of inter-firm 
performance assessment, which are almost invari- 
ably limited to calculating simple industry aver- 
ages of financial ratios. 
The outline of the paper is as follows. Sections 
2 and 3 deal with the models of labour produc- 
tivity and profitability. The use of these models as 
a means of diagnosing firm performance is 
illustrated in Section 4, and Section 5 concludes 
the paper. 
2. Labour productivity in the exporting flower 
trade 
2.1 The model 
Labour productivity of flower traders is analyzed 
Small Business Economics 3: 131-144, 1991. 
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by means of a non-homogeneous linear relation- 
ship between labour and output. The non-homo- 
geneity of the relationship s intuitively clear when 
considering that the service capacity offered by 
flower traders will not vanish if sales become close 
to zero. 3 Moreover, an overwhelming amount of 
empirical evidence in the retail trade suggests a
linear relationship between labour volume and 
sales level, which is supported by theoretical 
evidence from queuing theory. 4 The similarity 
between wholesaling and retailing with respect to 
their production process makes it worthwhile to 
apply this model to the flower trade as well. The 
labour-output model is formalized as: 
L "= a + flq, (1) 
where L denotes labour volume measured by the 
number of full-time equivalents, and q represents 
output of flower traders which is approximated 
by sales volume in million kg. 5 The parameter a 
is interpreted as the minimum amount of labour 
necessary to operate a wholesale firm. It is this 
threshold labour which causes labour produc- 
tivity to depend on scale. This becomes clear by 
rewriting (1) in terms of labour intensity (i.e., the 
reciprocal of labour productivity): 
L a 
- -  = - -  + /3 .  (2 )  
q q 
Equation (2) shows that increasing sales levels 
cause labour intensity to decrease. It also shows 
that the effect of scale is relatively strong for 
small firms and becomes weaker when scale 
increases. Eventually, actual abour intensity will 
be close to/3, which is accordingly interpreted as 
scale independent labour intensity. 
2.2 Differences in labour productivity 
Labour productivity will differ among traders 
because of the unique characteristics of each 
individual firm. Several sources of variation are 
discussed below: labour quality, dispersion of the 
selling market, assortment composition, buyer 
types, means of transportation, and degree of 
automation. 
Labour quality, W/W A. Various dimensions of 
labour quality, such as experience, educational 
level, knowledge of foreign languages and trade 
customs, can be expected to have a positive ffect 
on productivity through more efficient manage- 
ment of wholesale activities and increased oppor- 
tunities to explore new export markets. Labour 
quality is approximated by the relative wage rate 
(i.e., average wage costs per employee in relation 
to the sample average). A relatively high wage rate 
should therefore have a positive ffect on produc- 
tivity. Moreover, from a cost managerial perspec- 
tive high wage rates necessitate more efficient 
management of order processing thereby provid- 
ing an additional stimulation on productivity. 6 
Dispersion of selling market, H/H A . Traders 
serving a geographically dispersed export market 
have less opportunities to combine shipments, 
which might allow them to benefit from scale 
effects in processing orders. We therefore xpect 
a dispersed export market to have a negative 
impact on productivity. The degree of dispersion is
measured by the Herfindahl index based on export 
shares. 7 
Degree of automation, A/A A. The degree of 
automation differs between flower traders. Some 
traders have automated activities, like washing and 
packing, whereas others perform such activities by 
hand. Clearly, automation affects productivity in 
a positive way: the same level of sales can be 
handled with less employees. The degree of 
automation is approximated by the share of 
depreciation costs in total costs divided by its 
sample average, which is expected to have positive 
impact on labour productivity. 
Assortment composition, a. Exporters provide a 
wide variety of flower types. However, only two 
broad assortment groups are distinguished: cut- 
flowers and potted plants. Potted plants involve 
less handling, like cutting, sorting and packing, 
than cut-flowers. Therefore, the share of potted 
plants in total sales is expected to have a positive 
influence on labour productivity. 
Buyer types, b. Flowers are sold to local whole- 
salers, florists and other buyers. Sales to florists 
are expected to be relatively labour intensive in 
view of the small order sizes. The share of sales to 
retailers is expected to have a negative impact on 
productivity. 
Labour Productivity and Profitability 133 
Transport, t. Flower transport is usually carried 
out by traders themselves. Yet, sometimes trans- 
port is contracted out to professional carriers or 
taken care of by the buyer. We expect a larger 
share of transport by specialized carriers or buyers 
to irriprove productivity for the obvious reason 
that less labour is required to ship the same 
amount of orders. 
The scale independent part of labour intensity, 8, is 
extended in a multiplicative manner to account for 
differences in labour quality, dispersion of the 
selling market, assortment composition, buyer 
types, modes of transportation, and degree of 
automation: 8 
wA I 
(a I + f14a2) (b I + flsb2) (t 1 + f16t2 + f17t3), (3) 
with: 
w: 
H: 
A: 
a: 
b: 
t: 
average wage costs per employee; wA is the 
sample average; 
Herfindahl index based on export shares; 
H a is the sample average; 
share of depreciation costs in total costs; 
A A is the sample average; 
assortment composition; a i = share of cut- 
flowers, a 2 = share of potted plants; 
types of buyers; b I ~ local wholesalers and 
other buyers, b 2 -- florists; 
means of transportation; tl = own means, 
t 2 = specialised carriers, t 3 = buyers. 
2.3 Data and estimation results 
The data used to estimate the model were kindly 
made available by the "Trade Group Wholesale in 
Floricultural Products" in Aalsmeer and "Whole- 
sale Management Consultants" in Rijswijk, the 
Netherlands. The data refer to 53 individual 
flower exporters scattered over the four-year 
period 1984 to 1987. Some traders appear only 
once in the data set, whereas other firms appear all 
four years yielding atotal of 126 observations. 9 
The stochastic model follows by substituting the 
expression for labour intensity (3) in model (1) 
and adding a normally distributed isturbance 
term to account for measurement errors, omitted 
variables, et cetera. The model is estimated by 
non-linear least squares. The results are shown in 
the first column of Table I. 
The estimation results are satisfactory. The 
correlation coefficient between actual and esti- 
mated labour volume is considerable (/9 -- 0.94) 
and the parameter stimates generally confirm our 
hypotheses. Labour quality has the expected 
positive impact on labour productivity, whereas a
dispersed export market has the opposite effect. 
The degree of automation has a positive influence 
on productivity, although its effect does not differ 
significantly from zero. A higher share of potted 
plants likewise results in higher productivity. 
Furthermore, sales to retailers appear to be 
relatively labour intensive, which is in accordance 
with our hypothesis that retail orders involve more 
personal attention and offer limited opportunities 
to benefit from scale economies in order pro- 
cessing. Finally, productivity is affected by the way 
transport is carded out. Productivity increases by 
putting out the transport function to customers. 
However, transport by professional carriers sur- 
prisingly results in lower productivity. An explana- 
tion of this unexpected result may be that the data 
do distinguish between types of transport. Espe- 
cially air transport puts additional strain on the 
production process because of strict packing 
regulations and the time involved in transporting 
flowers to the airport, which causes lower produc- 
tivity. 
3. Profitability in the exporting flower trade 
3.1 The model 
The second performance indicator, profitability, is
studied using a full costs mark-up model. Accord- 
ing to the mark-up rule exporters determine their 
annual gross profit margin,/~, as a mark-up, p, on 
average full operating costs, ~:10. 
/~ = r + p. (4) 
The mark-up model based on definition (4) is as 
follows: 
~U = yl KLab Jr y2/CRern -1- Y3rcap + p(X) .  (5) 
We discriminate three cost categories: labour 
costs, /CLub (wages  and social premiums), remain- 
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ing operating costs, rRr m (including expenditures 
on housing, transport, communication, etc.), and 
capital related costs, rCap (depreciation and inter- 
est payments). This distinction i to three cost cate- 
gories makes it possible to examine the attitude of 
exporters towards these cost categories as a basis 
to determine gross profit margins. The coefficients 
Yl, Y2, and Y3 will be equal to one, if the corre- 
sponding cost categories are fully taken into 
account. 
3.2 Differences in profitability 
The profit mark-up is influenced by numerous 
firm and market characteristics summarized by X. 
Below we examine the impact of assortment 
composition, buyer types, different export coun- 
tries, sales growth and debt erm. 
Assortment composition, a. Different assortment 
groups may have different effects on profitability. 
On the one hand, potted plants are expected to 
positively influence profitability as a result of the 
possibility to store potted plants as long as they 
can not be sold at acceptable prices. On the other 
hand, selling potted plants may involve lower 
margins than cut-flowers in view of its appeal on 
international markets. Cut-flowers are a typical 
Dutch produce, whereas potted plants are largely 
available abroad. This implies that demand for 
potted plants is more elastic than demand for 
cut-flowers. 
Buyer types, b. Flower exporters erve various 
types of customers: local wholesalers, retail chains, 
florists, and other buyers. The mark-up for each of 
these categories will vary for several reasons. First, 
average order sizes differ across buyers. Large 
buyers, such as local wholesalers and retail chains, 
probably buy relatively large quantities of flowers, 
which offers opportunities to increase fficiency. 
Secondly, larger buyers take a stronger bargaining 
position during price negotiations, since they 
usually are well-informed about auction prices and 
competing traders in the market. 
Selling markets, c. Flowers are exported through- 
out the world. The profit mark-up on sales to 
various countries will differ for several reasons. 
First, the willingness of people to buy flowers 
differs across countries depending on, for in- 
stance, disposable income. Secondly, competition 
from other flower traders is more fierce in one 
country than another. Thirdly, a larger distance to 
selling markets causes unit transport costs to be 
higher putting profits under pressure at given 
selling prices. 
Export growth, Aq. Rapidly growing export 
volume is expected to raise profitability. 11Sales 
growth is assumed to lower unit operating costs 
due to increased capital utilization. In addition, 
sales growth may be attributed to increased 
demand which improves profitability through 
higher selling prices. 
Debt term, d/d A. The debt term is defined as the 
ratio of average annual debts to annual sales value. 
We assume that the debt term can be used as 
service instrument to stimulate flower demand. A
relatively long debt term involves more intensive 
filling of the credit function of wholesaling, 12
which should be rewarded through the profit rate. 
The profit mark-up, p, from equation (5) is 
extended to take account of differences in assort- 
ment composition, types of buyers, selling markets 
served, export growth and debt term, in the 
following way: 
p -~ po(a, + ,ola2) (ba + Pzb2) 
Co + ,-,~" p3ici exp(p4Aq) k-~a J ' (6) 
with: 
a: 
b: 
c: 
Aq: 
d: 
assortment composition; 
buyer types; 
export countries; co ---- West-Germany, Cl 
--- Belgium and Luxembourg, c2-- France, 
c3 = United Kingdom, c 4 -- Italy, c 5 -- 
Austria and Switzerland, c 6 = other 
European countries, c 7 = Rest of the 
World; 
export growth in excess of its sample 
average; 
average annual debt erm; d A is the sample 
average. 
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3.3 Estimation results 
The estimation results for the mark-up model (5) 
including extension (6) are presented in the 
second column of Table I. 
It follows that flower traders do not take their 
costs fully into account. The estimated coefficients 
of labour costs, remaining operating costs and 
capital related costs assume values which are 
significantly below one. The result for labour costs 
may be explained by a possible dependency of the 
remuneration system on performance. Firms that 
perform well in terms of profits may be inclined to 
pay their employees (or some of them, like 
managers and purchasers) higher wages. This 
correlation between labour costs and performance 
causes a (partial) break down of labour costs as a 
basis to calculate gross margins. The relatively 
small effect of capital related costs may be due to a 
tendency among relatively large, capital intensive 
firms to exploit new export markets which are less 
profitable than existing export markets. Other 
causes of this cost behaviour may be the degree of 
competition urging wholesalers to temporarily 
lower margins below justifiable levels or the 
occurrence of other pricing strategies than cost- 
based mark-up rules) 3 Yet another reason may be 
the presence of a simultaneity bias. This technical 
effect is elaborated in the next section. 
Examining the stimation results for the mark- 
up variables, we find that increasing shares of 
potted plants lead to higher profitability. Sales to 
retailers appear to be relatively profitable. Export- 
ing to Belgium leads to lower profit rates in 
relation to exports to West-Germany, while sales 
in Italy, Austria, Switzerland, and other European 
countries generally have a positive effect on the 
mark-up. Furthermore, we find that export growth 
and debt term positively affect profitability, which 
is in accordance with our expectations. The 
positive effect of export growth is attributed to 
increased capital utilization together with a de- 
mand pull on selling prices. The influence of the 
debt term is due to a more intensive filling of the 
TABLE I 
Estimation results forlabour model (1) and mark-up model (5) using non-linear least squares, seemingly unrelated regression, and 
two-stage least squares 
OLS OLS SUR 2SLS 
Labourmodel a 
a Threshold labour 3.437 
(0.959) 
fl0 Average labour intensity b 10.789 
(1.502) 
fll Labour quality -0.610 
(0.189) 
f12 Dispersion of export market -0.644 
(0.076) 
f13 Degree of automation -0.007 
(0.064) 
f14 Sales of plotted plants 0.245 
(0.100) 
f15 Sales to retailers 2.249 
(0.338) 
f16 Transport by specialized 1.152 
carriers (0.169) 
f17 Transport by customers 0.647 
(0.202) 
Observations 126 
Mean square rror 38.841 
Correlation eoefficienff 0.943 
3.418 3.723 
(0.959) (1.054) 
10.755 9.500 
(1.497) (1.677) 
--0.600 --0.755 
(0.189) (0.277) 
--0.643 --0.674 
(0.076) (0.125) 
--0.0004 --0.109 
(0.064) (0.108) 
0.250 0.231 
(0.100) (0.124) 
2.278 2.273 
(0.340) (0.407) 
1.157 1.278 
(0.169) (0.247) 
0.645 0.755 
(0.201) (0.269) 
126 126 
38.849 40.083 
0.945 0.945 
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OLS OLS SUR 2SLS 
Mark-up model 
y~ Labour costs 0.799 0.837 1.054 
(0.107) (0.107) (0.200) 
Y2 Remaining operating costs 0.913 0.911 0.879 
(0.056) (0.056) (0.065) 
Y3 Capital related costs 0.507 0.504 0.413 
(0.173) (0.173) (0.185) 
P0 Average mark-up d 0.049 0.046 0.033 
(0.009) (0.009) (0.015) 
Pl Sales of potted plants 0.663 0.667 1.037 
(0.194) (0.206) (0.441) 
P2 Sales to retailers 1.475 1.517 1.611 
(0.210) (0.228) (0.364) 
P3~ Export o Belgium and 0.666 0.630 0.601 
Luxembourg (0.213) (0.230) (0.362) 
P32 Export o France 0.908 0.924 0.955 
(0.288) (0.306) (0.410) 
P33 Export o the United 1.050 1.030 1.015 
Kingdom (0.170) (0.179) (0.247) 
P34 Export o Italy 1.362 1.503 1.316 
(0.596) (0.634) (0.777) 
P35 Export o Austria and 1.316 1.308 1.190 
Switzerland (0.297) (0.314) (0.447) 
P36 Export o other European 2.436 2.564 2.814 
countries (0.511) (0.560) (0.962) 
P37 Export o the rest of the 1.080 1.086 1.087 
world (0.318) (0.338) (0.475) 
/94 Export growth 0.059 0.063 0.115 
(0.052) (0.055) (0.073) 
Ps Debt term 0.070 0.083 0.139 
(0.047) (0.051) (0.098) 
Observations 126 126 126 
Mean square rror (X 104) 4.919 4.929 5.255 
Correlation coefficienff 0.943 0.945 0.945 
a Asymptotic standard errors are given between parentheses. 
b Average labour intensity is equal to the scale adjusted labour intensity if labour quality, dispersion, a d degree of automation are 
equal to their sample average, nd the other variables are equal to zero. 
r Correlation coefficient between actual and estimated dependent variable. 
d The average mark-up is equal to the actual mark-up if the variables determining the mark-up are equal to their sample average 
(in case of export growth and debt term) or equal to zero (in case of the other variables). 
credit function of wholesaling which broadens the 
service package offered by flower traders and 
increases their risk. 
3.4 A simultaneous equations formulation 
Up to now, productivity and profitability have 
been treated as mutually independent measures of 
firm performance. It is likely, however, that both 
indicators are related for at least two reasons. 
First, the residuals from both models may be 
correlated ue to common omitted variables, such 
as the quality of management and hours of 
sunshine. This information is taken into account 
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by estimating the models by means of seemingly 
unrelated regression. The SUR estimates are 
presented in the third column of Table I. Secondly, 
productivity and profitability are related through 
average labour costs, CLub. Labour volume (and 
therefore labour costs) can not be assumed 
exogenous in the profitability model, because it is 
simultaneously determined with gross margin. 
Simultaneity has been considered by estimating 
both models by non-linear two stage least quares. 
The results are presented in the fourth column of
Table I. 
As shown by Table I, the SUR estimates hardly 
differ from the previously mentioned OLS results. 
The source of this similarity is obvious: the 
correlation between the r siduals of both models 
is relatively small, namely -0.07. The 2SLS results 
are more interesting. In the labour model, two 
parameters are particularly affected by this estima- 
tion method: the ffects of labour quality and 
degree of automation. Moreover, the amount of 
threshold labour has increased slightly. In the 
mark-up model, several parameters have changed9 
The average mark-up has become smaller, while 
the impact of various firm characteristics deter- 
mining the mark-up increased, like the share of 
potted plants, sales to other European countries, 
export growth, and debt term. Most surprisingly, 
however, isthe change in the effect of labour costs, 
which no longer differs significantly from one. As 
opposed to the OLS case, there appears to be no 
correlation between labour costs and profit 
mark-up. The results illustrate how misleading 
estimation of single equation performance models 
can be. 
4. Econometric models and firm diagnostics 
We shall now demonstrate how econometric 
models can be used to improve traditional methods 
of performance assessment of individual firms. An 
illustration is given using both the productivity 
model and the profitability model developed in 
previous ections. 
9 14  4.1 Inter-firm performance compartsons 
Performance assessment of firms is usually carded 
out by comparing individual firm performance 
with industry performance. It is common practice 
to relate labour productivity, rentability, solva- 
bility, and profitability, of individual firms to 
industry averages for these variables. Clearly, the 
Liability of industry norms depends on the way 
they are calculated. Traditional diagnostic meth- 
ods simply use industry averages for this purpose, 
which are easy to implement and have intuitive 
appeal especially at the practical level. Yet, there 
are some problems with the traditional method. 
The basic problem is that simple industry averages 
do not take account of the unique characteristics 
of individual traders. As a consequence, it is 
difficult to interpret deviations from traditional 
industry norms in terms of superior or inferior 
performance. Some deviations can indeed be 
attributed to performance, whereas other devia- 
tions are due to the organization of wholesale 
activities, composition of assortment, ypes of 
buyers served, and other firm characteristics. For 
the traditional method to make sense, it requires 
homogeneous clusters of firms, i.e., groups of firms 
being sufficiently close to ne another with respect 
to a specific number of characteristics. However, 
the clustering of firms is problematic. First, the 
classification of firms with respect o continuous 
variables, such as sales, imply the construction of
categories with arbitrary bounds causing loss of 
information. Performance indicators based on 
continuous variables therefore can take very 
different values in the neighbourhood f bounda- 
ries, which is contrary to our expectations. 
Secondly, the number of clusters rapidly increases 
with the number of characteristics and categories. 
Given m characteristics and n classes per charac- 
teristic, the number of clusters is equal to n". 
Obviously, only a limited number of charac- 
teristics can be considered when making homo- 
geneous groups and securing a minimum number 
of observations per cluster at the same time. 
4.2 A refined method of calculating industry 
norms 
The econometric models set up in previous 
sections allow for a refined method of determining 
industry norms by combining individual firm 
characteristics with information about all firms in 
the sample. In addition, these models explicitly 
handle heterogeneity with respect to firm charac- 
teristics thereby circumventing the clustering 
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problem. Figure 1 displays an outline of the 
refined procedure. 
The norm values derived with the aid of 
econometric models are based on information 
concerning the entire sample (through the esti- 
mated parameters) as well as individual firm 
characteristics (through the variables). The refined 
norms are applied in the usual way to assess 
performance. 
4.3 Some caveats 
The advantage of the proposed method of diag- 
nosing firm performance over the traditional 
method is obvious. Yet, it is necessary to mention 
several problems concerning the use of this 
method. 
First, deviations from norm values are used for 
different purposes. When estimating the model, 
the residuals are used to determine the perform- 
ance of the model, whereas during the diagnostic 
stage the same residuals are used to assess firm 
performance. The problem results from the fact 
that all observations in the sample are used to 
estimate the unknown parameters of the model. 
The information of individual firms is therefore 
part of the industry norm. A solution to this 
problem would be to remove aparticular observa- 
tion from the sample before estimation. However, 
such a procedure is quite cumbersome in case of 
non-linear models. Moreover, it can be questioned 
whether the problem is serious. There is a problem 
indeed when the firm to be diagnosed assumes 
such a position in relation to the other firms in the 
sample that it has a significant disturbing influence 
on the estimation results, which is illustrated by 
firm B in Figure 2.15 We expect his problem to be 
less prominent when relatively large samples are 
used without obvious outliers. Nevertheless, one 
should consider this issue when diagnosing firms 
based on i ter-firm performance comparisons. 
Secondly, conclusions with respect to perform- 
ance are sensitive to model specification. Any 
inference concerning the position of individual 
firms in relation to the industry depends on the 
specification of the model used to determine 
industry norms. Different models may even result 
in opposite performance assessments, which is 
illustrated by firm A in Figure 2. In this figure the 
linear labour model from Section 2 as well as the 
labour-output relationship following from the 
traditional method of firm diagnostics are dis- 
played. 16 Firm A is found to be less productive 
than expected when considering the traditional 
method, whereas A is more productive according 
the refined method. Obviously, inferences about 
firm performance will be more reliable if the 
models used to determine industry norms more 
closely reflect reality. 
The remarks make clear that one has to be 
careful in applying inter-firm performance com- 
parisons. Moreover, the problems are slightly 
more serious for the refined method, although the 
criticisms equally apply to traditional methods. In 
spite of this, we think that sophistically calculated 
industry norms can be of great help to advisors 
confronted by the task of assessing firm per- 
formance. 
1 iTh *,.., I .... .,o.' . . . .  Characteristics Considerations I ~sti.taerd [ Variables ~lodcls I Parataeters J 
Calculation of  Norms for [ 
l 
] Costs and Profit [ 
] Substitution of tile Vm'toblcs [ 
] and Estimcaed Parameters into [ 
] ~e Meads [ 
I Firm Diagnostics I 
Comparing / |t l ,d Costs and 
Pro[it with Cdcldated Nm~as 
4.4. An example 
In Table 1I an illustration is given of the proposed 
Labour 
Volume! 
L 
Tradlllonal norm 
ned norm 
Sales Volume, Q 
Fig. 1. Outline of the refined method of performance Fig. 2. Two specification of the labour-output relationship 
assessment, and their consequence onperformance assessment. 
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diagnostic method using the estimation results 
for labour-output relationship (1) and mark-up 
model (5). Information is displayed concerning 
labour productivity, profitability, and related 
variables, like labour volume, labour costs and 
gross profit. Moreover, Table II presents tradi- 
tional industry averages, which allows us to 
compare both methods. 
The figures in Table II show that the fictitious 
firm is more profitable and productive than 
expected when the refined method of firm diag- 
nostics is considered. Specifically, actual gross 
margin is 1% higher than expected, while labour 
volume is two employees lower which corre- 
sponds to almost 200,000 Dfl. wage costs. The 
implications from the traditional method are 
entirely reversed. In this case, the firm is charac- 
terized as less productive and profitable than 
expected. The gross profit rate is 2% below the 
industry average and the number of employees i
two fte. higher which is also reflected by the 
relatively high wage costs. 
Clearly, inference based on these two methods 
lead to conflicting recommendations. Following 
the traditional method the firm may be advised to 
reorganize labour management in order to lower 
labour volume and wage costs per employee as 
well as to improve profitability. However, accord- 
ing to the refined method, such a measure is not in 
the least necessary. On the contrary, making 
changes to an obviously efficiently operating 
organization may even lead to opposite effects. 
These contradictory conclusions emphasize the 
necessity of using adequate models when making 
inter-firm performance comparisons. Especially, 
when inferences concern real-world problems one 
cannot afford to apply methods that only partially 
account for typical firm characteristics. 
5. Summary  and conc lus ions  
In this paper we have demonstrated the use of 
econometric models when studying Small Busi- 
ness phenomena. Two models are set up to explain 
differences in labour productivity and profitability 
among exporting flower traders. Labour produc- 
tivity is studied in an implicit manner by means of 
a linear labour cost relationship. Several factors 
are found to have a positive effect on productivity: 
quality of labour, degree of automation, selling 
potted plants, and transport by customers. On the 
other hand, a dispersed export market, supplying 
TABLE II 
An example offirm diagnostics u ing the estimation results obtained two-stage least squares 
Var. description Actual Refined Difference Trad i t iona l  Difference 
value estimate estimate 
q/L Productivity 0.05 0.04 0.01 0.06 -0.01 
/z Gross profit margin 0.21 0.20 0.01 0.23 -0.02 
L Labour volume 12.00 13.90 --1.95 9.82 2.18 
wL Wage costs 0.96 1.11 -0.15 0.79 0.17 
Individual firm characteristics; 
Sales volume in mln. kg q = 0.60 
Labour costs ULab = 0.10 
Remaining costs KRe m = 0.05 
Capital related costs Kca p = 0.01 
Wage rate w = 0.08, 
Assortment composition al z 0.80, 
Buyer types b 1 = 0.10, 
Export shares c 1 ~ 0.70, 
Dispersion selling market H = 0.54, 
Degree of automation A = 0.08, 
Transportation tl = 0.80, 
Debt term d = 1.50, 
Export growth Aq = 0.11 
w a = 0.06 
a2 = 0.20 
b2 = 0.90 
c2 -- 0.20, 
HA = 0.57 
AA = 0.06 
t2 = O.lO, 
d a = 2.54 
q = 0.10 
t 3 = 0.10 
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retailers, and contracting out transport o spe- 
cialized carriers tend to lower productivity. The 
second performance indicator, profitability, is 
examined with the aid of a full costs mark-up 
model. Selling to retailers, sales growth, and 
exports to various export markets appear to have a
positive influence on profitability. Moreover, 
traders eem to take some costs only partly into 
account when determining selling prices. In case of 
labour costs this result may be explained by the 
presence of a simultaneity bias: estimation of both 
models by two-stage least squares restrains the 
coefficient of labour costs to one. It is not clear 
whether the effect of remaining operating costs 
and capital related costs should also be ascribed to 
this technical effect. More extensive model build- 
ing is set forth to elucidate this point. However, the 
negative effect of capital costs may well be 
explained from economic onsiderations: capital 
intensive firms may involve in exploiting less 
profitable export markets to benefit from eco- 
nomies of scale. As a consequence, these firms will 
have relatively low profit rates. 
In addition, we have shown how the analyses 
can be used for comparative performance assess- 
ment. The advantage ofthe proposed method over 
the traditional method of performance assessment 
is that individual firm-characteristics areimplicitly 
taken into account. The merits of this econometric 
approach are not confined to this particular paper 
nor to the application to the flower trade. The 
Research Institute of Small and Medium-Sized 
Business has developed a computer package for 
inter-firm performance comparisons based on 
outcomes of similar econometric analyses. 17 The 
program is now being applied to various small 
business areas, like pharmaceuticals, camping and 
recreation services, several business lines from the 
retail trade and perhaps some day also in the 
flower trade. 
Appendix A: Alternative pricing rules 
The mark-up specification presented in Section 3 
is one of many possible specifications. It has been 
applied in view of its intuitive appeal, the flexible 
way in which the impact of different cost cate- 
gories can be studied, and the fact that it is 
frequently applied in retailing. However, flower 
traders may equally likely apply other pricing 
strategies. In this appendix we present estimation 
results of four alternative mark-up specifications. 
Basically, only two pricing models are involved 
which differ with respect o which magnitude is
used as a basis to calculate profit margins. First, 
profit margins are supposed to follow from a 
multiplicative mark-up on average operating costs 
instead of an additive mark-up as used in the text. 
The following two specifications are used to reflect 
this hypothesis: 
/~ = (1 + p)~ (A.1) 
and 
/~ -- (1 + p-1)K, ( i .2) 
where p is specified as in Eq. (6). Secondly, selling 
prices are assumed to emerge as a mark-up on 
purchasing prices. Denoting unit selling prices and 
unit purchasing prices by p~ and Pl, respectively, 
this model can be written as: 
p~ -- (1 + p)pl. (A.3) 
This formulation can berewritten i  terms of gross 
margin by subtracting the purchasing price from 
both sides of the equation and dividing the result 
by selling price: 
I~ = pt ,  (A.4) 
where t is defined as the ratio of unit purchasing 
price to selling price which is approximated bythe 
ratio of purchasing value to sales value. Likewise, 
its counterpart is written as: 
/ . /= p-1 t. (A.5) 
Again, the specification of the mark-up  is given 
by Eq. (6). The four specifications are estimated 
by two-stage least squares. The results are pre- 
sented in Table III. 
The most important findings can be summarized 
as follows. First, the parameters of the produc- 
tivity model are only sensitive to the structure of 
the mark-up relationship. Alternative specifica- 
tions of the mark-up itself (i.e., p or p-i) appear to 
be of no consequence. Secondly, the multiplicative 
mark-up specification (A.1) leads to peculiar 
estimation results. The impact of selling potted 
plants and supplying retailers are contrary to the 
corresponding effects in the additive mark-up 
model as well as in its variant (A.2). Several export 
markets are predicted to have a negative impact 
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TABLE 1II 
Estimation results forfour alternative pricing rules using two-stage least squares 
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A.1 A.2 A.3 
/~ m(1 +/0)x /z m(1 + p-l)~c /z -/0t 
Labour model a
A.4 
1 ~ ~/0-1t 
ct Threshold labour 3.726 3.725 4.150 4.147 
(1.054) (1.054) (1.136) (1.135) 
fl0 Average labour intensity b 9.493 9.497 8.793 8.800 
(1.677) (1.677) (1.756) (1.756) 
/~1 Labour quality -0.755 -0.755 -0.847 -0.847 
(0.277) (0.277) (0.291) (0.291) 
Dispersion of export market -0.674 -0.674 -0.740 -0.740 
(0.125) (0.125) (0.141) (0.141) 
fi3 Degree of automation -0.109 -0.109 -0.101 -0.101 
(0.108) (0.108) (0.112) (0.112) 
fi4 Sales of plotted plants 0.231 0.231 0.219 0.219 
(0.124) (0.124) (0.131) (0.131) 
~5 Sales to retailers 2.274 2.274 2.248 2.247 
(0.407) (0.407) (0.431) (0.431) 
~06 Transport by specialized 1.279 1.278 1.344 1.343 
carriers (0.247) (0.247) (0.285) (0.284) 
f17 Transport by customers 0.755 0.755 0.735 0.736 
(0.269) (0.269) (0.294) (0.294) 
Observations 126 126 126 126 
Mean square rror 40.087 40.084 40.812 40.803 
Correlation coefficient c 0.945 0.945 0.945 0.945 
Mark-up model 
/9 o Averagemark-up d 0.119 9.371 0.214 4.323 
(0.049) (4.558) (0.015) (0.268) 
Pl Sales of potted plants -1.745 1.543 0.953 1.032 
(0.404) (2.151) (0.138) (0.152) 
/02 Sales to retailers 0.287 0.563 1.970 0.530 
(0.843) (0.393) (0.181) (0.061) 
P31 Export o Belgium and -2.951 10.107 0.928 1.014 
Luxembourg (1.752) (33.752) (0.157) (0.165) 
/932 Export o France --2.356 2.748 1.244 0.864 
(1.084) (3.922) (0.226) (0.157) 
P33 Export o the United 1.433 2.200 1.099 0.912 
Kingdom (1.258) (1.984) (0.129) (0.097) 
/034 Export o Italy 0.704 3.855 1.583 0.686 
(6.270) (8.618) (0.487) (0.275) 
/935 Export o Austria and -0.297 0.064 1.410 0.632 
Switzerland (1.163) (0.598) (0.245) (0.133) 
1o36 Export o other European 13.135 0.120 1.148 0.834 
countries (6.859) (0.090) (0.308) (0.195) 
/037 Export o the rest of the -0.176 5.116 2.885 0.263 
world (1.087) (4.529) (0.275) (0.040) 
/04 Export growth 0.262 -0.244 0.044 --0.031 
(0.175) (0.165) (0.037) (0.040) 
P5 Debt term 0.627 --0.359 0.104 --0.120 
(0.338) (0.259) (0.034) (0.037) 
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A.1 A.2 A.3 A.4 
/~ = (1 + p) r  /t ~ (1 + p-~)r # = pt It ~ p-~ t 
Observations 126 126 126 126 
Mean square rror (x 104) 7.029 7.078 44.505 49.292 
Correlation coefficient r 0.965 0.961 0.606 0.548 
Asymptotic standard errors are given between parentheses. 
b Average labour intensity is equal to the scale adjusted labour intensity if labour quality, dispersion, and degree of automation are 
equal to their sample average, and the other variables are equal to zero. 
c Correlation coefficient between actual and estimated dependent variable. 
d The average mark-up is equal to the actual mark-up if the variables determining the mark-up are equal to their sample average 
(in case of export growth and debt term) or equal to zero (in case of the other variables). 
on  prof i tabi l i ty not  on ly  in re lat ion to West -  
Germany but  in an abso lute  sense. There fore ,  the 
results of  speci f icat ion (A.1)  are  not  cons idered  
plausible.  The  a l ternat ive mark -up  on costs spe-  
c i f icat ion (A.2)  does  however  give reasonab le  
est imates,  a l though some results do  not  conform 
with those obta ined  with the addi t ive mark -up  
model .  Thirdly,  the two mark -up  on purchas ing 
TABLE IV 
Some numerical characteristics of the variables used 
Variable Mean Standard Minimum Maximum Standard error 
deviation value value of mean 
L (in fte.) 19.479 18.447 1.000 91.000 1.643 
q (in mln. kg) 1.213 0.998 0.015 4.857 0.089 
Aq 0.000 0.656 -0.621 5.517 0.058 
/~ 0.230 0.078 0.044 0.459 0.007 
CLub 0.083 0.024 0.020 0.144 0.002 
Cres 0.108 0.066 0.015 0.365 0.006 
Ccap 0.025 0.014 0.004 0.117 0.001 
d/d A 1.000 0.950 0.017 4.425 0.085 
w/w a 1.000 0.214 0.545 1.576 0.019 
H/H A 1.000 0.447 0.171 1.766 0.040 
A/AA 1.000 0.544 0.059 2.294 0.048 
al 0.832 0.229 0.000 1.000 0.020 
a2 0.168 0.229 0.000 1.000 0.020 
bl 0.764 0.289 0.000 1.000 0.025 
b 2 0.178 0.264 0.000 1.000 0.023 
b 3 0.058 0.144 0.000 0.950 0.013 
t 1 0.518 0.380 0.000 1.000 0.034 
t 2 0.356 0.390 0.000 1.000 0.035 
t3 0.126 0.230 0.000 1.000 0.020 
cl 0.435 0.383 0.000 1.000 0.034 
cz 0.067 0.220 0.000 1.000 0.020 
c3 0.074 0.181 0.000 0.984 0.016 
c4 0.183 0.297 0.000 1.000 0.026 
c s 0.014 0.080 0.000 0.642 0.007 
c6 0.088 0.156 0.000 0.687 0.014 
c 7 0.038 0.118 0.000 1.000 0.011 
c s 0.102 0.204 0.000 0.988 0.018 
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price models, (A.4) and (A.5), give mutually 
consistent estimates of the unknown effects. Only 
in case of exports to France the estimated ffect 
differs from the estimate of the additive mark-up 
model. However, this difference is in favour of the 
former two specifications. A disadvantage ofthese 
models is that no distinction can be made with 
respect to costs and demand effects of the 
variables determining the mark-up. In other 
words, it is not clear whether exports to, e.g., 
Austria and Switzerland raise profitability because 
of higher transport costs or a lower demand 
elasticity. Obviously, more complex pricing mod- 
els are needed to disentangle ffects of different 
origins. 
Appendix B: Some numerical characteristics of 
the data 
The data used in the present study are obtained 
from the "Trade Group Wholesale in Agricultural 
Products" in Aalsmeer and the "Wholesale Man- 
agement consultants" in Rijswijk, the Netherlands. 
The data refer to individual Dutch flower expor- 
ters. The data refer to individual Dutch flower 
exporters. The confidential nature of the data does 
not allow us to provide firm-level information. 
However, we are able to present an overview of 
the main numerical characteristics of the variables 
used in Table IV. 
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the data and two anonymous referees for helpful comments. 
1 We shall not mention individual papers here. Examples of 
studies on labour productivity can be found in Dogramaci's 
series on productivity (e.g., Dogramaci, 1983, 1986) and the 
recently started Journal of Productivity. For studies on 
profitability we refer to the extensive literature on industry 
performance as reviewed, for instance, by Cubbin (1988) and 
Schmalensee (1989). 
2 Reviews of productivity studies in retailing can be found in 
Gautschi (1983) and Nooteboom (1987). Retail profitability 
is dealt with by Nooteboom (1985), among others. 
3 The service capacity offered by flower traders can be 
summarized as follows. Flower exporters purchase flowers at 
the auction and sell them to foreign buyers: florists, local 
wholesalers, retail chains, and other buyers. Their activities 
consist of order acquisition, buying flowers at the auction, 
processing orders (washing, sorting, cutting, packing, etc.), 
and transporting flowers to customers. Details about the 
service capacity of flower exporters are given by Van Dalen 
and Thurik (1990). 
4 The model is developed by Nooteboom (1980, 1982) and 
generalized by Thurik (1984). A survey of empirical applica- 
tions is given by Nooteboom (1987). Frenk et al. (1991) use 
modern queuing theory to derive the linear labour model. 
5 It is implicitly assumed that lags in the adjustment of actual 
to desired labour volume do not persist beyond a period of 
one year. Adjustments lags may occur during a particular 
year, but are supposed to be averaged out at an annual base. 
This assumption is important in view of procyclical effects in 
labour productivity as recorded, for instance, by Thurik and 
Kieijweg (1986). 
6 One referee questioned the use of the wage rate as indicator 
of labour quality in view of the occurrence of disturbing 
influences, like regional effects. Of course, wage costs per 
employee are only an approximation of labour quality. 
Nevertheless, we think it to be a reasonable one for the 
following reason. Flowers are bought at a central location: the 
auction, where information (of all kinds) travels fast. The 
transparency of this part of the labour market which is 
extremely important to flower traders, necessitates xporters 
to compensate high-quality labour with correspondingly high 
wage rates. If not, his personnel will sooner or later show an 
increased tendency to change jobs. 
7 The Herfindahl index, H, is calculated as follows. Let c~ be 
the share of exports to country i in total sales volume, then 
H ~ Z,(1/c,) ~. In addition, the index is divided by its sample 
average, HA. The Herfindahl is inversely related to dispersion 
of the export market. Therefore, the impact of the Herfindahl 
on labour productivity isexpected to be positive. 
8 We wish to make three remarks regarding the choice of this 
particular specification. First, a mnltiplicative formulation of 
labour intensity is chosen to express the conditional nature of 
the variables considered. The impact of, e.g., assortment 
composition on labour intensity is likely to depend on the 
values of all other variables determining labour intensity. 
Second, the following strategy has been applied to represent 
different kinds of variables. Continuous variables taking 
positive values only are divided by their sample average and 
raised to a certain power. Variables a suming both negative 
and positive values are subtracted by their sample average 
and represented through the exponential function. Moreover, 
composed effects, such as assortment composition and types 
of buyers served, are incorporated by considering their 
compository shares in an additive manner. Third, threshold 
labour, a, might similarly be extended to take account of 
varying numbers of independently operating departments 
within a firm. However, the available data do not allow us to 
do so. 
9 Our estimation methods do not take account of this 
particular feature of the data. Therefore, the estimation 
results may be biased. The reason for using all available 
observations i that non-linear estimation techniques gener- 
ally require a large number of data points in view of the 
asymptotic properties of the estimators. 
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10 Nooteboom (1985) applies the mark-up model to explain 
retail margins at the shop type level. Bode et aL (1986) use his 
model to study differences in profitability among individual 
retail outlets. The model has also been applied to the hotel, 
restaurant and catering business by Van der Hoeven and 
Thurik (1987). We apply the mark-up model the flower trade, 
because of its intuitive appeal, the flexible way in which 
different cost categories can be considered, and its frequent 
use in retail research. Of course, other pricing strategies may 
prevail. In Appendix A four alternative specifications are 
examined. 
" Discussions on the influence of sales growth on profita- 
bility are given, for example, by Esposito and Esposito (1971) 
and Pagoulatos and Sorenson (1976), who analyze pricing in 
manufacturing industries. Similarly, Bode et al. (1986) 
introduce sales development to explain differences in profita- 
bility among individual retailers. 
,2 The credit function is one of many function which the 
wholesale trade is supposed to fill. Other wholesale tasks are, 
for example, inventory keeping, transportation a d communi- 
cation. The role of wholesaling is discussed by Van Dalen et 
al. (1990) and by references mentioned therein. 
,s Alternative mark-up rules are examined in Appendix A. 
Explicitly stated behavioural rules are considered by Van 
Dalen and Thurik (1990), who present an extended pricing 
model which assumes traders to apply a pricing strategy 
which is somewhere between sales and profit maximization. 
,4 The issues raised in this subsection are largely based on 
Van der Wijst (1985). 
15 Such an observation is called influential. We refer to 
Krasker, Kuh and Welsh (1983) who extensively deal with the 
problem of influential data. They also list various tatistics to 
detect influential observations and a method to reduce their 
influence (beyond eletion). 
16 The traditional method of diagnosing firm performance 
determines norm values for productivity by calculating the 
unconditional mean of the productivity values of individual 
firms, say y-1 = N-xZ,(q/L,). This implicitly amounts to 
assuming employment tobe proportional to sales volume, or: 
L =yq.  
,7 The program called BAKEN has been developed in 
cooperation with a large software house. It is designed in such 
a way that it can be used on any IBM-compatible machine. 
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